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Efficiency can be generally defined as the extent to which time, effort, or cost is well used for the intended task 
or purpose.  And efficiency can be a measureable concept, in which it is typically quantified by determining the 
ratio of output to input. Overall the United States Beef industry, has accomplished major advances in efficiency 
by producing more pounds of beef with decreasing cow numbers.  But while these advances have been 
important, our resources are limited and the industry must continue to find additional ways to capture 
efficiency.  When defining efficiency for the beef cow herd, there can be two types of efficiency to address: 1) 
biological and 2) economical.  While these two types are related to each other, they are not identical and it can 
be difficult to achieve both within the cow herd.   
Biological Efficiency 
In a cow-herd, there can be several measures, which can be used to determine biological efficiency.  In the 
feedlot sector of the industry, the standard measure is feed efficiency (pounds of feed per pound of gain).  
Similar to the feedlot sector feed costs represent the largest portion of expenses in a cow-calf operation, thus is 
important for cows to be able to efficiently convert feed into pounds of weaned calf.  Therefore, some have 
argued one way to evaluate this efficiency is to determine the ratio of calf body weight to its dam body weight.  
However, there are some issues with using this measure of efficiency for selection.  First this measure assumes 
the same input in feed intake.  In addition, milk production influences both parts of this equation.   But most 
importantly, this measure does not include reproductive efficiency of the cow or in general the cow herd.  While 
feed efficiency is important, we cannot underscore the importance of reproductive efficiency.  This is a biological 
system, so it should be no surprise that these two measures of efficiency are related.   Therefore, a measure of 
biological efficiency of the cow herd, which includes both of these measure, is pounds of weaned calf per cow 
exposed.  This value reflects both weaning weight and percent calf crop weaned in the herd.  A further analysis 
in Table 1 shows that a 1% change in percent calf crop is approximately equivalent to a 5 lbs change in weaning 
weight. 
Table 1. Calculation of pounds of calf weaned per cow exposed. 
 Average Weaning Weight of All Calves (lbs) 
% Calf Crop 450 500 550 600 
 Pounds of Calf Weaned per Cow Exposeda 
75 338 375 412 450 
80 360 400 440 480 
85 382 425 467 510 
90 405 450 495 540 
95 427 475 522 570 
100 450 500 550 600 
aCalculated by multiplying % calf crop by average weaning weight 
 
There are several major factors, which go into this measure of efficiency of the cow herd.  When you take a 
closer look at the percentage of calves weaned per cow exposed in the calculation this the measure of 
reproductive efficiency.  Of course this includes those factors, which may have prevented the cow from 
conceiving such as body condition score at calving, bull mating capability, implementation of artificial 
insemination program, and development of heifers. But this part of the equation also includes those factors, 
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which may impact calf death loss such as abortions, diseases, dystocia, health issues at calving, and post-calving 
death losses.   The second component to this equation is the pounds of weaning weight.  Again several 
management factors determine this part of the equation.  No doubt genetics play a major role in determining 
weaning weight from the growth potential of the calf to milk production of the dam as well as the decision to 
introduce heterosis through a cross-breeding program.  Management factors such as age of calf at weaning, 
growth promoters, time and duration of calving season, and herd health also play a major role.  Again nutrition 
cannot be overlooked because feed supply can impact growth rate as feed available influences the calf body 
weight either by milk and/or forage available.   
Where does cow size fit into this discussion of biologically efficiency?  The cow herd's feed requirements amount 
to 50-75% of the annual maintenance costs for the herd.  Feed maintenance requirements for a cow are based 
on body weight and feed amounts increases as cow body weight increases.  Thus stocking density could be 
increased and winter feed amounts per cow could be decreased.  While this biological phenomenon would 
potentially advocate for a smaller cow, there are some concerns with selecting for small cow size.  A smaller cow 
could result in lighter weaning weights and would increase the total amount of feed needed for the cow herd.    
In the end, when considering management changes to maximize biologically efficiency, a producer must 
consider the economic efficiency of such a decision.  For example, in order to make up for the increase in feed 
costs, larger cows must return more income, either by being more reproductively efficient or by weaning 
heavier calves.    
Economic Efficiency 
The key aim of a cow-calf producer is that a cow should produce a live calf.   While this is desired goal for an 
individual cow, it usually is not a realistic economic goal because beef cows are managed in herd or groups and 
typically under diverse set of environments.  The average cow herd should expect at least an 80-85% calf crop 
and while a higher percent calf crop as the goal.  However, the ultimate question is can you afford feed, labor, 
and other costs associated with these improvements. 
For example, a majority of producers will develop their own replacement heifers.  Studies have demonstrated 
that if heifers do not achieve 65% of their maturity at puberty, this can result in negative consequences in 
conception rates and this ultimately reduces the percent calf crop.  Again, the largest expense in developing 
heifers is feed costs, while this may optimize performance in the short-term, is it the most beneficial in the long 
term?  Research by Dr. Roberts and others as USDA ARS Fort Keogh Research Station have investigated the 
effects of rearing heifers under caloric restriction and the long-term consequences on longevity and productivity 
(Roberts, 2011).   Should we be more focused on longevity in these current conditions?  Cows that produce 
regularly under a low-cost feed environment will remain in the herd for a long period of time.  Over time, this 
can reduce replacement rate, which usually lowers annual cow cost.  Research at Fort Keogh has reported that 
restricted heifer development/winter finding improved efficiency, reduced amount of feed per pregnant heifers 
($24/heifers), which resulted in 200-300 lbs less feed per winter ($9-12/year). Further results indicate that 
offspring have increased efficiency as cows altering partitioning of nutrient utilization (increased body condition 
score and decreased calf weight) that results in increased retention of cows beyond 5 years of age. This type of 
system suggests these cows may be drought tolerant.  Again, in uncertain times having a cows which can 
tolerate drought and limited feed may be a way of achieving economic efficiency, but even the results of this 
project suggest you will not optimize biological efficiency.  
The general assumption is increasing the weaning weights of calves can lower the breakeven price required to 
cover productions. As Table 2 shows that at a given calf crop percentage and an annual cow costs, the 
increments in weaning weight have a decreasing economic advantage.  Weaning weight then should be 
increased in a herd as long as it is cost effective.  For example, the management decision of creep feeding may 
need to be yearly management decision and only implemented if the cost of gain is profitable. 
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Table 2.  Changes to breakeven prices with 50-lb increments in weaning weights (assumes an 80% calf crop 
and a $300 annual cow cost). 
Weaning Wt (lbs) Lbs of Calf Weaned Breakeven Price (cwt) Change in Breakeven Price (cwt) 
350 280 $107.14 $13.39 
400 320 $93.75 $10.42 
450 360 $83.33 $8.33 
500 400 $75.00 $6.82 
550 440 $68.18 $5.68 
Adapted from Field, 2007 
 
Beyond the cow, other factors can affect economic efficiency.  For example improper feed storage and delivery 
can be costly to a cow-calf operation.  If a producer is losing almost 50% of the feed before the feed is consumed 
by the cow there is opportunities to improve efficiency.  Opportunities may also exist to improve efficiency 
through a more intensive grazing system.  And a closer look at some smaller Midwest cow-calf operations 
through Standard Performance Analysis in the past have suggested some operations it would be more 
advantageous to purchase hay than it was to spend the money on equipment and labor to harvest themselves.  
In order to achieve economic efficiency in the cow herd, a producer must take a critical look at the whole 
operation to make decisions, which go beyond the management of the cow and cow herd.   
Conclusions 
In order to achieve biological and economic efficiency in the cow herd, producer must individually evaluate how 
to match their cows to their economical environment.  Producers need to consider the biological type of their 
cow in regards to age at puberty, ability to rebreed, milk production, growth rate, mature size, feed efficiency, 
and body composition.  And this needs to match to the characteristics of the production environment which 
include amount and cost of grazing forage; amount and cost of harvested feeds; ability to store and deliver feed 
efficiently, machinery and equipment costs; labor costs; and other overhead expenses.   Since beef cow calf 
production is highly dependent on the environment and diverse set of resources available to a region, producers 
need to assess for themselves what management strategies will work best for their cow herd and this will only 
become more important as input costs rise and resources tighten. 
References 
Field, T. G.  2007.  Beef Production and Management Decisions. 5th Edition.  Pearson Education, Inc., Upper 
Saddle River, New Jersey. 
Roberts, A., 2011. Range Beef Cow Symposium Proceedings.    
http://www.rangebeefcow.com/2011/summaries/AndyRobertsFeedEff.html 
  
